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Chapter. i. 

There are eighteen chapters in the 'Mahasiddhanta of Arya- 
bhata. In the first chapter which treats of 'Madhyamadhikara, 
* representation of numbers by alphabet is first explained, and 
then the revolutions and other properties of the planets, and the 
number of solar and other days in a Kalpa, have been shown. 
In the eleventh Sloka o/ tkis cKapter on the reuolutions of 
planets, the numbers of revolutions of the Great Bear and 
Ayanagraha, in a Kalpa, are giventobe 1599998^578159 
respectively. 

As stated above, the number of revolutions of the Great 

Bear in a Kalpa, is 1599998. It will, therefore, pass through 

1599998x27 nakshatras in the same period or through one 

1 u t. ' 4320000000 _ 160000000 . 

nakshatra m ~ 5 or ^ solar years. 

1599998x27 . 1599998 y 

The latter result wouldbe or 100 solar years, if the 

number of revolutions had increased by two. According to 
the statement of Varahamihira in Brihatsamhita, that the 
Great Bear takes one hundred ( solar j years in passing 
through each nakshatara, its number of revolutions in a Kalpa/ 
comes to 1600000. According to the author of the Maha- 
siddhanta, it has been proved to be two less. 

According to the Brihatsamhita, Yudhishthira reigned 
2526 years before the commencement of the Saka. 3179 years 
of the Kali had passed before the commencement of the Saka. 
Taking their differnce, we find 6 53, the number of years of the 

* Vide my commcntary on the second Sloka. Thc symbolizatioo hete i« 
«Jiffcrcnt from that of Laghu-Aljabhata. 
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Kali which had elapsed when Yudhishthira reigned. It is a 
well known story of the Mahabharata that Vyas was the son of 
Parasara. Thus, the period of the Mahabharata must have 
been the same when Parasara lived. That is to say, it must 
have been 653 Kaligata, years or about six hundred and fifty 
Kali-gata, years. 

The number of revolutions of the Great-Bear in a Kalpa, 
is 1599998. It will, therefore, pass through 1599998 x 27 or 
43 19994$ nakshatras in the same period. 

The number of the Kalpa years, which had elapsed before 
the commencement of the Kali, is 1972944000. Adding 653 
to this, we get 1972944653, the number of the Kalpa years 
which had elapsed when Yudhishthira reigned. Multiplying the 
latter by 4319994 6 » fc he number of nakshatras through which 
the Great Bear passes in a Kalpa, we get 8523110247058873«. 
Dividing this result by the number of solar years in a Kalpa, 

we get 19729421 ~~ 5oo> tne number of the nakshatras 

through which the Great bear passed from the beginning of 
the Kalpa to Yudhishthira's time. Taking away 730719, the 

multiples of 27 nakshatras, we get 8 ^ollllll naksh atras. 
Had this result been the integer 9, the statement '3??^ *rerg 
in the Brihatsamhita of Varahamihira would have been 
correct. Suppose now we would get the integer 9, x years 
after 653 Kaligata years. Then x multiplied by the number of 
nakshatras through which the Great Bear would pass in a Kalpa, 
and divided by the number of solar years in a Kalpa, together 

with the fraction ( found above) , would equal 

to one; we thus obtain the following equation:- 
43199946 x + 3750588738 „ 

4320000000 * 

. x » 4320000000- 3750533738 . 

43199946 
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■mm 5 ^ 11262 78II964 

43^994^ 13 43*9994^ 

— 13 + _i ~ « 13 £ approximatdy. 

5 + 

.1 + 3gZ£g3g 
4140126 

Hence, the Great Bear must have beenin the Magha, 13 
years and 2 months afterthe coromencement of Yudhishthira's 
reign. This fact demands caremJ consideration on the part of 
learned scholars. Varahamihira has only approrimately cal- 
culated that the Great Bear wasin the Magha b the begmning 
of YudhishthhVs reign. Purther 00, be has ateo roughly 
calculated by way of practical methods of calculation (ikarana ) 
that theGreat Bear passed throughone nakshatrama hundred 
solar years ; for dividing 1972944653, the number of years from 
the beginning of the Kalpa to the beginning of Yudhishthira's 
reign, we get 19739446 nakshatras ( neglectmg the fraction )„ 
through which the Great Bear must have passed from the 
beginning of the Kalpa to the beginning of Yudhishthira's 
reign, and dividing this result by 27, we get 6 as reraainder, 
which shows tbat the Great Bear was in the Punarvasu in the 
commencement of Yudhishthira's reign, but this is unaccept- 
able by deducto ad ahsurdum. 

Thereare 578159 x 129*000 seconds m the number of revo- 
lutions of the Ayanagraha ma Kalpa. Dividing this by the 
number of solar yearsin Kalpa, we getthemotionmseconds 

of the Ayanagraba m a solar year to-be 57fiiS9* »96300 

4320000000 

But this is a most impossible value of the motion of the Ayana- 
graha. Hence, accordmg to many astronomers, * instead 6f * 
lenders a better reading, where is given the number of revoli*. 
Uons ° f the Ayanagraha in a Kalpa» 
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Thus, the number of revolutions of the Ayanagraha is taken 
to be 178159, which givesthe motion of the Ayanagraha in a 

year to be iy *^* 3 or 5$"-4477. This approaches the 

motion given in the Suryasiddhanta. But, according to the 
author, this is not the motion of the precession. The method 
of finding out the precession is given by him in the i3th Sloka 
of the ' Spashtadhikara'. 

Here, the description of the Yugas corresponds with that 
given in the known Suryasiddhanata. But the years of 'Srishti* 
( epoch between the Brahma day and the creation of the 
world), as given in these two works, differ vastly, being 3024000 
and 1 7064000 respectivery. This difierence demands the care- 
ral consideration of the savants 0/ the peresent day. 

In the Slokas 52-55, the correction applied to find out the 
exact mean positions of planets is also* worthy of notice. In 
the Sloka 55, it is said that 6 Yavas make one Angula. 
There, it is also said that the drcumference of the earth is 6625 
yojanas. Other methods, besides the above, of Aryabhata are 
similar to Bhaskaracharya's, and I have shown them in my 
commentary at proper places. 



Chapter II. 

In the second Sloka of chapter II, it is stated that the 
author's Siddhanta, and that of Parasara, were written at 
about the same time after the lapse of a few years of the 
Kaliyuga, and that both the works treat of the methods of 
rinding out the true positions of the planets, which could be 
observed with eyes. 

In the Sloka 3, it is stated that there was no 1 Srishti 
year in the Siddhanta of Parasara. 

In the Slokas 3-8, the Adhimasa and the revolutions 
of planets according to Parasara have been shown. 
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In the Sloka 9, the revolutions of the Great Bear, as given 
D y parasara, agree with what has beemjshown by the 
author, but the number of revolutions of the Ayanagraha has 
been difterently given as 581709 *>y Parasara, which ought 
to be' 18 1709 according to many Astronomers. Roughly 
calculating, the latter gives the annual motion of the Ayana 

as 54 « ■ 

Sloka 10 gives the methods of rlnding out the mear* 
positions of planets. 

Sloka 11 Gives how the Ahargana has been divided into 
two parts to simplify the calculation. 

Slokas 12-16 give the interesting method of findiug out 
the mean positions of planets by aid of the Ahargana or 
the number of solar years in a Kalpa. 

Sloka 17 givesthe Ahargana of the beginning of the Kalpa, 
because of its importance. 

Chapter III. 

Slokas 1-3 show how to find out the values of 
. 90 . 90X2° - n 90X3° sin 90Xj! . 90x2^° 

when the radius is 3438. 

This method corresponds with that of Bhaskaracharya, 
'f^qr35R?rrff^g^ ^rTO^ ( Antyajyotpatti). 

, . 90 . 90x2° 
Slokas 4-7 give the values of bm — , sin — — — , 

m£ > sia ^£,......, sin SS^ and 

34 ' 2 4 2 4 



sin 



on u ooX2° , 90X3 J . 90x4 
versin^,versin^ ,versin^-, versin ^ 



. 90x24' 
versm - — — — 
24 



Sloka 8 gives the square of the radius ( 3438 ) and sine 
of the obliquity»(24° )• 



6 CONTENTS. 

Sloka^ shows how to find out and tftsi%**. 

Sloka 10 gives the method of finding out and 
and their sines. 

Sloka i x shows how to find out the sine of a given dec- 
lination. 

Sloka 12 gives the method of fin^ing out the aic from 
a given sine. 

In Sloka 13, precession by the Ayanagraha, is found out 
in the same way as the deelination of the Ayanagraha. 
Thus, 

number of years from the beginning of the creation 
to the beginning of the Kali =1969920000^ 
number of years of the Kali in the 

begirining of the Saka — 3179, 
number of Saka years up to the 

present time = 183 1. 

,\ number of years from the creation's 

beginning to the Saka years, 1831 ™ 19 6992 50 10 

.*. number of revolutions of the 

■ - . 578159x1969935010 
Ayanagraha - 4320000000 

_ 379643g^>^ 8 553 
™ 144000000 

-362252 revolutions. 3 rasis. io°, 19', i7"approximateIyv 

Remainder in second quadrant m srasis, 19°. 40 . 43"* 

or 4780'. 43". 

,\ Sine of this - 3381 • 10, and the sine of the greatest 

declination to be 1397« 
.\ Sine of the declination of the Ayanagraha 

( 3381 . 10) ( 1397 > m 4733489,5 0- 
3438 343 8 

- 1373 • 54 approximateIy, 
and the arc - 2 f 34* 39". 
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This precession is positive ? because of the Ayanagraha 
being in the first six rasi beginning irom Sr*. 

This day, u e. the 7th day of the first half of Vaisakha, 
samvat 1966, Saka 1831, when the sun is on im, according to 
Ganesadaivajnya, author of Grahalaghava, the precession 
is 23° 7'. (Accordmg to the current Suryasiddhanta, this 
precession is found to be 21 . 9". ). 

Thus, the precession is equal to the declination of the 
Ayanagraha, is a new method 

Let the Sine of the precession be equal to sine A. 

Sin D(dis tance trayeHed by the Ayanagrah) x SiriW(greatest decHnation ) 
**• S«n A * r ( radius ) 

Differentiating by aid of differential calculus, we obtain 
cos A x d A 

. r 

cos D d D x Sin w 
r 2 

. . cos JD, d D x Sin w , . 

... dA m . ___ (I) 

We have found above theannual motion of that Ayanagraha 
to be 173". 447. Substituting this in the equation ( 1 ), 
we obtain 

cos D x Sin w x 173". 447 
dA * r cos A 

The cosine of the precession is not always the same as 
the cosine of the distance travelled by the Ayanagraha. Hence, 
according to the author, the motion of the precession is every 
year variable. 

We have now to determine when the value of 

cos A 

will be a maximum and a minimum. 

' Cos D 
Suppose P = 

— Sin D x cos A x d D+Sin A cos Dvd A 
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For a maximum or minimum, d P must be equal to zero. 
Sin A Cos D |jA — Sin D cos A 0. ( 2 ) 

But from the equation ( i ), we get 

d A cos D x Sin w , ■ . , 

a~t\ ** z , when the radius is umty. 

d u cos A J 

d A 

Substituting this value of ^-g in the equation ( 2 ), 



we obtain 

Sin A cos 2 D sin w 



— Sin D. cos A »« 0, 



cos A 

.*. Sin A cos 2 D Sin w « sin D cos 2 A. 

or Sin D cos 2 D Sin 2 w m Sin D cos 2 A. 

or Sin D ( cos 2 D Sin 2 w - cos 2 A ) = 0, 

or SinD(Sin 2 w - Sin 2 D. Sin 2 w - i + Sin 2 A)-0 

or SinD(Sin 2 w-Sin 2 DSin 2 w-i + Sin 2 DSin 2 w)-0 

or Sin D ( Sin 2 w- 1 ) * ; Sin D « 0. 

Hĕnce, the motion of the Ayanagrha will be a maxi- 

mura and in the positive direction at the iirst point of aries, 

when the Sine of the longitude of the Ayariagraha is zero. 

», . , sinw. dD I307>c I7V- 447 
The maximum value =- m-2zi w 

r 3438 
» 7o". 4. 

Whenthe Iongitude of the Ayanagraha is 90 , the 
precession will be 24 ; and at that instant, the annual motion 
of the Ayanagraha will be nothing a fact which demands the 
careral consideration of scholars. 

Slokas 14-19 show how to find out the true position 
of the sun by the application of the corrections known as 
mandapkala, chara etc. 

Slokas 20-26 give the methods of finding out the 
mandaphala of the moon and other planets, and the 
Sightaphala of the Mars and other planets, by the knowledge 
of their distance from the earth's centre. 
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Sloka 27 gives the «ame method of findlng out the 
trtie motion of the Mars and other planetsashasbeengiven by 
Bhaskaracharya in the Sloka beginning with '^T^^r^- 
r^rrsMterT in the chapter of Sp.ishtadhikara of his G<initadhy;tya. 

Slok.i 28 ■ gives the same metho-I of rhidiiu: ■ >ut the 
true posilion of the Mars and other platiets by the appiioation 
of the ntandaphala and Sighraphala corrections as giveu ia 
the known Suryasiddhanta. 

Slokas 29*36 show the special method of finding 
out true motion of the Mars and other planets. 

Slokas 3 1-34 give the retrogrades, risings and settings 
of the Mars and other planets 

Slokas 35-38 sliow liow tp fin<L out the laiiLude and 
declination of Lhe true position of a phmet. 

Sloka 39 gives the greatest latitude of the moon and 
other planets. 

Sloka 40 gi ves the method of Siiding out tithis etc. 

■ Sloka^i gives the time of the rising of the sun in 



Chaptep IV. 

Slokas 1*2 Show how to find put the cardina! points. 

Sloka 3 gives the metHdSToY finding out ihe gnom* 
ohic shadow, which ia more accurate than that of Bhaskara- 
cliarya. 

Sloka 4 shows how to find oul the gnomonie ln-pote- 

nuse. 

Slokas 5-7 give the names of similar riglit triangles. 

Slokas 8— to the isthalfof 18 show how to calculate 
the Sines of latitude and cojatitude from these right trhmgles. 

Slokys 18-34 show how to find out Ihe gnomo», etc 
from the hour-angle of the sun aud its complemeut. 

2 
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Slokas 35— tothe ist half of 37 give themethodof 
finding out the declination, latitude etc. from the mid-shadow. 

Slokas 38-41 showhow tofind out the right ascensions 
of the thirty-sixth parts of the ecliptic 

Slokas 42-45 give the method of finding out the ascen- 
dant ( )at a given time ot the day. 

Slokas 46-48 show how to nnd out the time of the 
day from the given position of the sun and the ascendant (^R). 

Slokas 48-51 show how to find out the 12 aodiacal 
signs ( ). 

Chapter V. 

(LUNAR ECLIPSE) 

Slokas 1-2 Show how to find out the important 
tithis for eclipses. 

lst half of sloka 3 shows how to find out the important 
tithis for eclipses according to Parasara. 

lst half of sloka 4 gives the method of findin£ out the 
positions of the moon, etc. by the rule of proportion at the 
end of the tithi. 

Slokas 5-6 show liow to, tlnd out tbe diameters of 
the sun, moon and the eait||[s sha.low in seconds. 

Sloka 7 gives the method of finding the magnitude 
of the partial and the total eclipse. 

Sloka 8 shows how to find out the duration of an 
eclipse and the time for which the sun or the moon is 
totaly eclipsed. 

Sloka 9 shows how to find out the times of the first 
contact, the beg nnir g etc of a total eclipse. 

Sloka 10 shows how to find out the half duration by 
repeated process. 
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Sloka 11 gives the method ot finding out the half 
duration by unrepeated process. 

Sloka 12 shows how to find out the latitude at th« 
titne of first contact etc. 

i 

Slokas 13-15 show how to find out the ^ortion eclipsed 
at a given time of the eclipse and the time of eclipse when 
a certain portion is eclipsed. x 

Slokas 16-17 show how to fi»d out Akshajavalana aad 
Ayanavalana for the diagram of an eclipse. 

Chapter VI. A 

( SOLAR ECLIPSE. > 

Slokas 1-7 giye the method of finding out the paratlaa:. 

Slokas 8-9 show how to find out the parallax accord- 

ing to Parasara. , 

Slokas 10-1*2 show how to-find out the true drikshepa, 
nati and true latitude. 

Slokas 13-15 show how to find out the halfduration etc; 

Sloka 16 describes insignificant eclipses and the colour 
of the eclipsed body. 



Chaptep VI. B 

Slokas 1-6 gives the method of finding out the valan*. 

Sloka 7 gi ves the method of finding out the illuminated 
portion of themoon. 

Sloka 8 shows how to find out the koti and karna for 
the diagram. 

Chapter VII. 

Slokas 1-9 show how to draw the diagrara* of the 
solar and the lunar eclipses. 
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Slokas 10*12 showbpwtodraw the diagram for the 
hom ( Sringonati ) of the moon. 



Chapter VIII. 

Slokas 1-2 show the directions of the rising and setting 
ofaplanet. 

Sloka 3 gives the Kalamsa of a planet. 

Slokas 4*3 sl»ow how to find whelher a planet has 
risen or set and the value of the longitude and latUude ol tho 
agastya ( cunopus ). 



Chapter IX, 

Slokas 1-5 show how to find the ascendant of the 
rising and setting of a planet, 

Sloka 6 gives the method of finding out the times 
of the rising and selling of a plauet, 

Sloka 7 shows how to find out a planet's shadow. 

Sloka 8 Gives more particulars about the risings and 
set-tings of the agastya (canopus) and other sturs. 



Sloka 1 gives the value o; the mean diameters of tha 
Mars and other planets* 

Slakas 2-6 sliow how to find out the lime of a conjuno 
tion of two planets. 

Slokas 7-1 1 show how to find out the distance between 
the centres of the two planets in their conjunction. 

Chaptai» XI* 

SloTca* 1>8 give the value of the longitude an&latitude 
of lmporUnt stars. 
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Sloka 9 shows whether a planet has come in conjunction 
with a star, or not. 

Sloka 10 shows how to find out the zenith distances 
bf stars when they cross the meridian. 

Sloka I I gives the method of finding out the lengtn 
of a day ftom the known position of a star. 

Sloka 12 discusses the coostant visibility or invisibility 

ofstars. 

Sloka 13 shows when a star comes in conjunctioa 
with tauri's wagon. 



Chapter XII. 

Sloka 1 g!ves the descriptions of Vaidhrita attd 
Vyatipata. 

Slokas 2-3 show Imw to find out the true quadrants 
of the moonY diurnal circle. * That is to say, to find out 
when tlie moon enters one quadfant and \envet the otber 
behind. This method has been shown by Bhaskaracharya in 
Ganitadhyaya on Patadhikara. 

Sloka 4 shows how to know whether a pata has taken 
place or not. 

Slokas 540 give the .nethod of finding out the middle 
time of a j>ata. This method has been shown by Bhaskara- 
charya also, 

Sloka 11 gives the method of finding out the times o{ 
the beginning and the end of a pata. 

Slokas 12- U give the reasons for devoting a chapter 
to pata with the remark made by the author that he bas only 
reproduced in details what was said by the old Aryabhata. 

In the end of tbis chapter in the, M. S. of Pandit 
Vjnayaka Sastri Vetal the following Sloka occurs in a ditterent 
band writing. 
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This M. S. does not seem to he an o'd one, and 
so it is clear that the manuscript from which it was copied was 
writtenjby Govinda'Ddivajna. It. wa-< this Govinda Daivajna 
who was the writer of the Piyushadhara oomraentary on 
Wuhurata Clrntamani ( Vide my Ganakatarangini, or Lives of 
Hindu astronomers ): 

GOLADHYAYA. 

Chaptep XIII. 

Sloka 1 11 contain some questions on Arithmetic. 
Slokas 12-14 coniain some questioits on Geowraphy. 
Slokas 15-57- contain questio:is on the Aharagana andi 
the mean poskious of planets 



Chapter XIV. 

Sloka t gives reasons for writing on Arithmetic. 

Sloka 2 givesadescription of addition and subtraction. 

Sloka 3 gives the metho^ of multiplication. 

Sloka 4-5 give the method of division. 

Slokas 6-7 give the methods of finding the squares and 
cubes of numbers and of extracting the square root of a 
number. 

Slokas 8-9 give the method of Artding out the cubc 
root of a number. 

Slokas 10-11 give the 8 operations ( addition, subtrac- 
tions, etc ) performed 6n cipher and the methods of finding 
the sum of, and the difference between, an integer anda 
fraction. 
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Sloka 12 gives the method of finding the sum of a 
number and its own parts, and the difference between a 
number and its own parts. 

Slokas 13-14 give the methods of Snding out the 
fraction of a rraction, of converting rractions into those having 
the same denominators and of addition and subtraction of 
two fractions. 

Sloka 15 gives the method of multiplying and dividing 
one fracti6n by another. 

Sloka I6gives the methods of finding the square 
and square-root of a fraction. 

Sloka 17 gives the methods of finding the cube and 
cube-root of a fraction. 

- Sloka 18 gives a description of continued fractions. 

Sloka 19 gives the method of simplifying the frac- 
tional part of a rraction and of solving equations containing 
fractional numbers, 

Sloka 20 gives a description of Seshajati. 

Sloka 21 gives the methods of finding out the required 
number in Seshajati and of working out questions. 

Sloka 22 shows how to find two numbers when we 
know their dirTerence and tbe c!ifference between their squares. 

Sloka 23 gives the roverse method. 
Slokas 24-25 describe a rule of three. 
Slokas 26-27 describe a double rule of three. 
Sloke 2* describes questions on exdv nge & mkture. 
Slokas2I>-37 describe questions on mixture. 
Slokas 38-41 give a descii|>tion of questions on gold 
mixture. 

Slobas 42-44 give a description of questions on mixture 
of some other type. 



|6 CONTENTS. 

Slokas 45*46 give the combinations of a certain num- 
ber of things taken one, two, and three at a time. 

Slokas 47-51 give a description of Arithmetical 
progressiDn, 

Slokas 52-53 give the sum of numbers in geometrical 
progression, the common ratio being two. 

Sloka 54 shows how to find the base, altitude and 
hypotenuse of a right-angled triangle. 

Sloka 55 gives the method of Hnding the square*root 
of a number approximately . 

Slokas 56-57 show how to find the base, altitnde and 
hypotenuse when we know the sum of the base and the 
hypotenuse apd also the sum of # the altitude and the 
hypotenuse. 

Slokas 58*59 show how to find the base and altitude 
when we know the hypotenuse and the sum 6f, or the 
difiference between, the base and the altitude. 

Sloka 60 show how to find the hypotenuse and base 
when we know the sum of, or difference between, the 
hypdtenuse and the altitude or to find the hypotenuse and 
altitude when we knaw the sum of, or difference between, 
the hypotenuse and the base. 

Sloka 61 shows how to find an upper portion of 
the altitude when we know the base and the sum of the 
hypotenuse and this portion ot the altitude. 

Sloka 62 shows how tp fiud the height of any object. 

Sloka 63 gives definitions of bhuja, bhtimi and mukha 
of a quadrilateraU 

Sloka 64 shows how to know impossible figures. 

Sloka 65 shows how to find the length and the breadth 
of a quadrilateral. 

Sloka 66 shows how to roughly find the area of a 
triaagle. 
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Slpkas 67-68 give more particulars about the finding 
of the area of a rectangle, a quadrilateral, in which two sides 
are equal and of any other quadrilateral. 

Sloka 69 gives the method of Anding the accurate 
area of a triangle. 

Sloka 70 gives more particulars about the rinding of 
the perpendiculars and the area of a quadrilateral. 

Slokas 71-73 give more particulars about the calcula- 
tion of the lengths of the diagonals of a quadrilateral. 

Slokas 74-75 give more particulars about the diagonal 
and the perpendicular of a Sringataka quadrilateral. 

Slokas 76-77 give the method of firiding the perpendi- 
cular and the parts into which the perpendicular from the 
vertex of a triangle divides the base. 

Sloka 78 gives other methods of rlnding the areas of 
a triangle and a qUadrilateral. 

Sloka 79 gives the method of finding the approximate 
areas of Sringataka and other such quadrilaterals. 

Sloka 80 gives more particulars about rinding the 
perpendiculars of a quadrilateral. 

Slokas 81-82 show how to find the diagonal of a 
rectangle and a rhombus, a*"d how to ^nd one diagonal rrom 
another given diagonal of a rhombus and its area. 

Slokas 83-85 show how to find a diagonal of a quadri- 
lateral when we know its perpendicular. 

Slokas 86-87 gtve the method of finding one diagonal 
from another given diagonal of a quadrilateral. 

Sloka 88 gives the method of finding the circum- 
ference from the given diameter of a circle. 

Sloka 89 shows how to find approsimately the area 
of a segment of a circle. 
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Slokas 90-92 show how to find the arc from the given 
<&ord aridthe ~heighr>of thearc, the height from ; the given 
chord of the given arc> and the diameter from the given height 
<jtf the given arc, and the circumference from the given 
diameter by the relation of 

Slokas 93-99 give the methods of finding the accurate 
areas of a circle and a segment of a circle, the accurate length 
ofthearcfrom the given chord and he^ht, the height from 
the given chord of a,giveu arc, the chord from tbe given 
height of a given arc, the diameter from the given height 
of agiven arc, the chord from the given diaineter and the 
given height of the arc of a circle, the height from the given 
diameter and the giveu chord of the arc of a circle, and the 
diameter from the given chord and the given height of an arc. 

Sloka 100 gives the method of finding the area of the 
lotus figure. 

SlokaslOl-103 give some hints for finding the areas of 
the crescent, elephant's trunk, a part of a barley, pentagon, 
hexagon and lotus figure. 



Chapter XV. 

Sloka 1 gives the method"of finding the volume 
of a ditch. 

Sloka 2 gives the methods of finding the volume 
of an irregular ditch, and of a cone. 

Sloka 3 gives the method of finding the volume of 

awell. 

Sloka 4 gives the methods of finding the volumes of 
cylindrical and prismic ditches and the measure of a hand 
in the measurement of stones. 

Sloka5gives method of finding the volume of a 

sphere. 
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CALCULATION OF BRICKS (chitivyavahara). 



Sloka 6 gives the methods of finding the volume of a 
heap of bricks and the number of bricks it contains. 

Slokas 7-8 show how to find the number of layers in 
a heap of bricks. 

SAVING CALCULATIONS (krakachavyavahara). 

Slokas 9-11 give the methods of finding the areas 
of the portions cnt from Khadir, Sriparna, Jambu, Bija, 
Kadamba and Amli. ■ 

Slokas 12-14 treat of the methods of finding the 
volumes of the heaps of corn. 

Slokas 15-17 treat of. the shadow of a light. 



Chapter XVI. 

( Geography ) 

Slokas 1-3 give a description of the orbits of planets. 
Slokas 4-5 describe the earth's position in space. 
Slokas 6-7 give the position of Meru. 
Slokas 8-9 give the positions of the four places. 
Lanka, Yamakoti, Sidhapura and Romaka. 

Slokas 10-12 givethe positions of islands and oceans. 

Sloka 13 gives a description of the inhabitants of the 
lo^er region and supports the idea as to Meru beirg in the 
extreme north. 

Sloka 14 describcs the directions in which the places 
are situated. 
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Slokas 15-22 describe the positions of Kulachala and 
other mountains and the nine parts of the earth. : 

Slokas 23-24 give the positions of importance of 
Bharatavarsha and the Other parts of the earth. 

Slokas 25-29 give the positions of the mountain- 
pillars of Meru, 

Slokas 33-36 show how to find the distance between 
one's own place and the equitprial region, the circumference 
of the earth, the measurement of the earth's diameter and 
circumference, ?tnd the surface of the earth, giving the 
reason why the earth appears to be flat. 

Sloka 37 gives 21600 as true circumference when the 
diameter is taken to be 6876 and then shows how to find the 
diameter of a given circumference. 

Sloka 58 shows how to find the circumfereijce from 
the given diameter and that the surface of the earth is the 
product of the circumference and the diameter* 

Sloka 39 gives the time in other places when the 
sun rises in Lanka and the other three places, 

Sloka 40 shows how to find the cardinal points. 

Slokas 41-43 give the positions of the terrestrial and 
other regions. 

Sloka 44 gives the positiors of the air, water, clouds, 
lightning, etc. 

Slokas 45-46 give the positions of Pravaha, Tapoloka 
and other lokas. 

Chapter XVII. 

PLANETARY CALCULATIONS. 

Slokas 162 contain the solutions of the queslions on 
spherical trigonometry. 
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Chaptor XVIII. 

INDETERMINATE EQUATIONS ( Kuttaka ). 
Slokas 1-20 show how to solve indeterminate equa- 

tions. 

Slokas 21-66 contain the solutions of indeterminate 
equations. 

Slokas 67-70 give the methods of testing the correct- 
ness of a product, the quotient of a division, square, square- 
root, cube and cube-root. 

By proof it is dear that the author gives a method 
of testing the correctness of a product and other operations 
detlnitely from the current method called 'casting out of nines'. 
The method has been explained thus. 

Suppose we have to fir»d the remainder when a 
certain number is divided by 9. We sbould add together 
the digits of the number. We should again add together the 
digits of the nnmber obtained by adding together the digits 
of. the original number and Continue this process until we 
obtain a number of one digit only. This number of one digit 
will be the remainder when the original number is divided 
by 9. 

For example, what will be the remainder when 
257689213 is divided by 9 ? 

Sum of the digits of the number 

«2+5+7+6+8+9+2+1+3=43. 

Adding together the digits of 43, we obtain 7, a num- 
ber of one digit, which will be the remainder when 257689213 
is divided by 9. 

In this method it should be borne in mind that by a 
remainder is meant that remainder which is obtained when a 
number is divided by 9 for operations ( See Sanskrit com- 
mentary ). 
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This method is not found in any known Sanskrit worK 
up to this time. 

In Uth of ( Patadhikara) the. author says that 
thebase of my work is old Aryabhatas (iS^rw) work 55^4- 

♦ i 

Comparing methods of the author and it is 

clear that !5RJ*rz is not that anw, the author of ^r^r^PT, 

for ratio of circumference and diameter of ^TR^rs 

. 62832 3927x16 3927 '. ' 

13 2O0txT " 1250 xlt> = 1250 ( Gamta P*da, lOth Sloka) 

and that of the author is by 88 Sloka of Chapter XV ^ 10 

1 

by 92 Sloka ' ' 22 

~~1 

and by 37 Sloka of Chapter XVI 21600 

600x 36 600 
* 191x36" 191' 

Bhaskara says in his Vasanabhashya of 52 Sloka of 
Bhuvana Kosa of Goladhyaya " STcTTSgcT^rT^ » o » o o f|gjp^r- 

^RJ^ltrT I " This first rule is fr>und in lOth Sloka of Ganita- 
pada of Laghu-Aryabhatiya, and second rule is well known 
in the workspf Sridhara, etc. I think by f 3TT^PT^E^: , Bhaskara 
means many mathematicians as I5H?*T£, etc. 

By Bhaskaras wording in Vasanabhashya of 58-61 
Slokas, Goladhyaya Bhuvana Kosa " n% |J*T : %5ni55J$55;r %3T- 

it is clear by <TC*TrT that Bliaskara has not seen the, work of 
Aryabliata ( ^rfe??T ) forthe above rule is given in Laghu- 
Aryabhatiya, Ganitapada, in the 7th Sloka. 
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His rulĕ runs thus : — 

( 1 ) " *RTqft*rr^3 rer^nte^ iwwH i 

Bhaskara in his Vasanabhashya of 65 Sloka of 
Grahaganita spashtadhikara says— ' t^r??«sfoT*r: 
Wrohprr: <rfe<TT: ' in «rerr^Tsto there is no ^r 1 ^ but in this 
Mahasiddhanta the author has mentioned t«rfi4<f ( See 38-41 
Slokas of Triprashnadhikara ) therefore this 3TR»TC the author 
of this Mahasiddhanta is older than Bhaskara. 

In 15th chapter of this Siddhanta areas of g^, seg- 
ment of a circle, &c. are dealt in the same way as in Sridhara- 
chidya's f5RTf<ffiT, therefore it appears that the author of this 
Siddhanta came after «fr*rcrar4. 

According to wt^l^*"'^^ livedin 853 A. D. 
but in my opinion he lived in 991 A. D. 

In Arabia Alhushen who lived between 980—1037 
A. D. has shown for the first time the method (casting out of 
nines) in order to determine the correctness of addition 
and in Europe Lucas de .Burgso who died in 1510 A. D. 
has shown the method (casting out of nines). 

SUDHAKARA DVIVEDI. 

(1) It is proved thus :— letvolume« V, Diameter=D, 
circumference c and area of the circle «■ A, then 

V „ m l^A, but c « 3 D roughly 

3DxD 3 D a 4D 2 x3x9 
and A m — — - -4- - 4x4x9 

.\ t/A «?^(l + ^ + •••) - roughly. 
and V - — - Av/A7roughly, 
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* % & L. 141?. " ■ " 

TRINITY COLLEGE LIBRARY, 

Cambripge^ 

Sir ^tt^/ 1909. 

In reply to yours of 30th July, enclosmg request from 
the Government of India respecting MS. R 15. 99, I begto 
state that I can do nothingin the matter witbout the authority 
of the College Council, whicb will probably not meet till 
October next. 

Meanwhile, I would suggest that as the .MS. in ques- 
tion is not a very long one, the Professor might have 'rotary 
bromide' photographs made of the whole at a reasonable 
charge, which would be more satisfactory than sending the 
MS. itself to India. The Oxford University Press is in ttie 
habit of doing such work for the Library. 

Yours etc 
( Sd). W. W. GRAG, LlBRARlAN. 
The Under Secretary of State of India. 
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TRINITY COLLEGE LIBRARY, 
Cambridge, 

Uth August 1909. 

Dear Sir, 

MS. R. 15. 99 of Maha-Siddhanta consists of 41 leave» 
each measuring 4* x 13 inches. They are tnounted so that 
the full opening measures about a foot square. 

We usually get our photography here done by the 
Oxford Press. The charge for large rotographs ( which will be 
nearly full size ) is ls. 6d. each, but as the writing of the MS. 
is large small. rotos (8x6 inches ) at 8d. each, might suffice. 
They also charge the photographer's traveliing espenses, but, if 
there is no great hurry, you could wait till he had other work 
to bring him over. The photographs could be made by a local 
man but would be more expensive Cabout 1/6 each— I ara 

' * '* 

not sure of the size). 

Yours eta 

A. G. ETHIS Esqr., (Sd). W. W GRAG, 

India office. Librarian. 



No.2364. 

From. 

THE ASST. SECRETARY TO THE GOYERNMENT 0F INDIA, 

To 

' THE SECRETARY TO 60YERNMENT 0¥ THE TJNITED PROYINGES, 

MlSCELLANEOUS DEPARTMENT. 

Dated Caleutta y ihe§th Sĕptetnber t 1909. 

Home 
department 

Books. ^ 
SlB, . j 

With rekrence to your letter Nb. 954, dated the llth 
June 1909, re-arding the loan to Mahamahopadhyaya Pandit 



( 3 ) 

Sudhakara Dvivedi of a Sanskrit Manuseript belonging to the 
Trinity College, Cambridge, I am directed to enclose herewitb 
for the information of His Honour the Lieutenant Governor, 
copies of two letters rrom the Librarian of the College to the 
India Office on the subject. It wiil be seen that there may 
be some difficulty in obtainingthe loan of the Manuscript, but 
that a photographic copy by the rotary process could be 
supplied at a cost of etther £ 1. 7s. 4d, or £ 2. Hs. 8d, accor- 
ding to size, and with the addition of the operator's travellitig 
expenses, should the copy be required at once, I am to request 
that, with the permission of His Honour, the Government of 
India may be informed of the wishes of Pandit Sudhakara 
Bvivedi in the matter. 

I have etc. 
(Sd). E. DENISON ROSS. 
Assistant Secretary to the Government of India 

No. 1 721/ XII-m, dated Tth Ociober, 1909. 

Copy forwarded to the Director of Public Instruction, 
in continuation of endorsement No. 955 XII-207, dated the 
llth June, iy09, for favour of eariy report. 

Byorder, etc, 
(Sd). C H. B. KENDALL, 
v Under Secretary. 



No. Gj 3786/ Z-7S, dated Wh October, 1909. 

Copy of the foregoing forwarded to the Principal 

Government Sanskrit College, Benares, for favour of an earlv 
report. 3 

P. S. BURREL M. A. 

ASST. DlRECTOR OF P. I. 

For A . VENIS, M. A., 

Off Director of P. I. 

United Prwinces. 
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T<^5?Tf:= * q^T i— = ^r, ^r T^R^ll: 

• 

T^$Rspq5ft*TfRr l 
^RmgT'^ ^^^!^: r^r zmj \\¥+\\ 

TTjqr T%^T ^^Nic^JRSTRT^kr ^T t^ | <£T- 
A^pJT^H^H^^T^WT: £W ^TcT I «l^J^r 

?fc^3fi^ifi«TT i%^r%^ cT^^a^i^w &m wWr- l 

^r ?n?ri ^ w^itRI^w \\\\\\ 

l^rm arerwn^ I 

SJSSTOsSt 3TSPU 3Tf |?T ^TT^TcTT ^TT^ct: I 

fiRtT*tTqi|<irf qTf^RH ^rW^ir^ii 

^TT^cTr | ^ ftwHl|OTT3^o?3flqqo^- 

^T T ^rrT^0¥^Tr5JTcTFlWf •=!! flW ^Sn^rlT^t ^TR 
RIJ^HR^T £1^(1^1^ ?[If ^IT ^raPSTcH *TCcT: I 

I siwsrrjTTcH vm I *snqiptf ft 



*%®\ *T*WTT |3TT *tRT H^^^Tt ?T UWI 
^f^«jRrf^Sft WrHTtS^TTpT I 

faft I <T>3§tf wffli I ^cTT 

«I cRT fl*?$$: WTTO^ ^ I ^ l^n ^ 

«r?r (^itWR *?H I *^far 3*RW$3ff 3°tt s^ricjr 

«V9nd@^lR1 ftflTJ 33^ ^ 
5I| tt &ti*ll$Mg*I ft^ I 3*?! W 

a "^5— = — T" = ^ ^ ***** 1 *• 

fro5wfiriinte:' ^rr^ ^ 'n^iTP^rT^w^ umi 

IS^RcT^TTcPTTTT ^^T? ^TTi I 

srr^Tr^ 3*^r i%a*t *rrcr ici <?i%*rc>qr% %*npr<f 

*^fcr| cTO%cT ^ i$tt$ ^ I ?<£r*cH TcTT 

^ ^icTi: srioii «i^ ^ sin^ w**m ffii 1 



f^T ^PTT^ ^TWT sffar T^TTT^^i^M^T OT^I 

Hctw^wottt Bm\ l m ^ «r^sr- 

WRL | <^cJll^TcTO$rc<»T §fa*TT ^cTTc^OT *ra£r- 

^ srarcrwH st^ i ' wi^i^ngi^ ^Prwn-. 
farw ^iR ^iwhb^s^w I 

^IWrh 1 ^lcTrilT ^31 ||{V-VII 

^Hn^^gn^i arrs I 

. WT ^cMlMMT ^rTT%T%?ITfcTT S^T I 

»ni^T ^ pWR IRUI 

ai^T ^cRmr ^J^iT^TTI 3?TT TOlTOJctTT 

^ric^ I src g*«n ^1%%^ ^tScwwt pt q<Rfcrt 
tot ^ s3i (NJi«t cri %s ^ift^r?m i 
qt^iw%: l ' ?rciic^i^qi^ 3?*r^> i^rn^ 

snsrcm^n ^i iruu 

f^TT?ft ^TOT ^THcTT mPRgg, I 

*cRi*n ^rmc^^i §^im ^sqqi *m%cji ^itt^ 



4^ ^fi<T ^ ^**l*ftPro*i «1$: 

* ^w^R^^^ sRnsrat s^Yi 

*T£T %^TO^TT^ ft«T^?A : I 

srtr^ ^rawsa ^ *t ^i ^i *wft t 

«pftalffo I i i iyi* 

= i 



^srra f^rorl«R^T *3tt *ni^r-t fg: iR^rr 

-3«5T ~M____L ^ » _-v^ ^ * 

tr^H^TO^THTarp;^ *g: n ^ tt 

ra— ___L_. ____* ^" 



a^^gra^sr^T^ *it3W3*f<r kwi' 
*»t& i srcr: ^m^ra^ *n ^h^t «rcrS r 

T^ ^ lcTTTO^T ^cfu%' I, 

^T^^r^N^TTWTT ^PT^T^ l 

^cT^W i^TO^ST^l-^TT^lT 3T^cT%?*r^# 
| ^WlWf^TlWTT <S^cl*T*?!T%^fl ^T, ^T3I|*fih 
®23T J*?TT ^ qraf>T, f% ^TTcTT^ I 5R>rcFcTWt^ I 

^if{3Fl^ "^THT Tt5 ^T^T 5PT1cX. TO^RT^TcT 5PT: I 

^3q^T > Tl^l^cT^TJR |ft<TM 



$3FTT ^MlKciidW- 

?ic?n ^^OTcwl ^ct^^ll^ll 

■roltopn s*i^^«r ^i^s^mm 1^3$<fi:, 
sritesrwr *ra>«? ^t^ *rcfct ^^Pc^n^ ^tts^it 

'^Rpn TcJlc*HTHTI ^TIc^ I 

BT^TTRTt I ^W^lf:==^- I 

cTc?I «rf^ f^TT^^T ^"^IJ: ^TI^^l IcTITT^ I 

„„„„ ? * vft x gr. ^r _. g%. , 



e-l^ __ ________ - 

~F~T ?rSl~i~~ 3~B^ft 3T SIOT^ - ! ~fR| | 
ST^TO: I <J?R^I<fc&IJs = I 

& 

^ g » , ^ 1% ( ) 

( "~ qT »n^^0Rn«TT?T%^^^l ) 

3& ""^sij^t ^ot^aspt 9k\ | 

_ . 1- 5~i ? Er (~-~Q 



I ( — -s«) 



~«R~n~T5T ~jHmi% II^U 

Hd^flj>aw^mMW ^i^^Pd ~ttj i 
t~ri *"~#rf $~r wl *ft~ ~j: n^u 
^tom^: ~*>§€t~~i~J ~~r: i 



ts^tct ^fm^^«nif 3^*1 ^iTrair 
qi*?Txref^ ?rm im^T l n*qf t%**tt ^«tct 
^rmm^i Citt $c*rr £m ^r^ihoI^: qn4 <m 

«^r \k*mm * spn^ ct^t 3cwqiqifei5qT fMh«n ot- 
^resrsi^ i <Rf srrciiteWRrcw. ot^t 

^jqq(%5^c#IW I ( ^TWTMm^TTT- 

S^hH * 5*th*h*tt^ I 

TOirarorct sS&ri^i^wt ftgT%: i 

3xt^w ^ iot ti^t ^ftr l ^t^^i^^tt *ai- 
5trt TOPiwrortw^rt m #1^1 ftft- 
^swit Ssltaw ^toSto:- ^i^i 
^ii^iwr wrcaPKi^T ^n^r Sjs^ijni 

f3R^Tf>f ^wwntai: ^iis^r ^cr^rar i*tft- 
?w i TOrHJtJpTRmt ^ mWim i 

* l 1531^1^^5^ sawi:' i^ift- 



^i^m^rJk^T: jfhR?m^r: ll*aii 
% wt t^ra; ?RvHi^R' msmr mrH I 

^ i ^i^Wreri ItosraN ^ ■ ^*nfasrcftfo5TT 
<t3t &wr^TOi°i%^Ei f?«flf^n qraroforarsR 
w*iofrs^S«if «r<3 1 3Pf ^fqf^w^A^^^T^Fc4trR , iTi(T- 
«^t^ Rrw^^WNcT^R^r^n: want i Irg^RppiT 

a^TW^T ^Il^TOT^&TO ft«T^ 

3i5mi%: i '^ss^ w*\w\ swri^rr ?re*n- 
^i^t ^fT^jqr» s?«nf^n.*r *?tcot&5t ymw*H 
i %?mT%i%fmT%ws?i^rRqT^ *r *£st il^ll 

l%& 5 c OTf^f^T5fq?TJTTf I 

^m^n: *nrr w^n^^r^T f^r: HV|1 
^^^TT^Thi^^Ti^T *^hr: i 
#ts$t t%iTFw: 3tfta$9faK ^to: IMII 

3*rftjtftii ^mr ^m-prqRMiwr to%*t^ w 
^reissr *tcri | *mr ip^wn m^T^^Hror R^q: 
^f3*RT ^rt «ncim^rr aw*: nnm *n£ci i 
w ^rarj^ tWtrctt: *r^i w | 

9r^rTTf%: | ^mr^w^irWr %$\t &® - 

^T^qT 3T> *TK$%%?T || Xl-^U 



qfiTO «HWT IrRT qpr * <$*n ^RT I 

^i^rr^^T ^w^^iw^ inmi 

«TOTi $3h£rsift ^ct^t^ript: *nfi: l 

■ I wn»^^ i^^^i^ 

t*< i tot:=?^a t TOifcnft ™%ri5i^ f*sr- 
trt siror w*: I wfr <^ ^ Sr%: j£rc?r: 
^itm^ Pi# g^ri^: qp l ^ ftrotemw: 

*$: ^^THT^mpT: ^R^^a^W ^i]^^ 
ftT%T ^lTT^mcl ^T H^mi% I 

3wni%: i ^^«nro^ «pr lis«-aw 

^^^^e^^ti^rJT^m^^T: i 
3$^am|3T w^t: stttt *r#<r ^tt^ 

f pPT^TS?qT3^Tfm^TS^^^m^ I 

^^rr^s^T qpTT^rr^T%% ^tt: hs^ii 
t g^T^rnrarcrl vm \ 

ypm * ^r sr^Tpnri ft w$ \ 
«rg^msrT^s^rr^T *fir&^ !lv^n 



^1TT1%: | 4 ??fan§pl WHI^n:» ?c*TTft TJ$- 

^i^r ^tt€t ^^iw i 
<ftt ^rw .i^irr w& wsro*: ittoii 

3m<T71%: } ^THT^rWl?^ ^Hlwn^^WT' 

?c«rr^q§fSi«RR^f5r ^sr || » » 
??r#rwnrRH^ hi^t ^ i 

S^tt^stst Wt mrts^pn^H^ iWdi 

^IlS ?TT^IT^feft^|: ^TT^ I 

anroni* Tmrrm^T^TRT^r mwm^ m\\\ 

^5rm^fliT%VTfT **t!lftltflS i 

*rt*^ «^ronrerCTit ykiw* \M\\ 
ST% n^ireRrai^r ftHHftvroTOfc H * M 



**4ttiriW*nWtf <jWi «roj- 

i ^i^k i ^ 1 y "^5 



■ m 090 m ■ 

a^prt irSr *i% wprc?r$ II ? tl 

*rp^ *S*r <tr*rt fiiProftil \ ll 
flwFOTft«sfcngwi:^pn ftif§tfi m&n Hi«ril 

gi«ri 301 ?t qj^i%^ft: cT5T ^ w: 
<n**ri d^stwri *<rei 1 <rtwri W;a$reis*n??f- 

flisq 1 

^t^T *rra£tsft ^ mww ft- 

fekll H ll 

wt wt*m iRwrti ^ % 5 1 

l^^iTt^^r^^TOT^W^^T sf*Rt u \ II 
n*tflrfiF*TT *<r£ ^TtTT h4 %^ I 

^wuipraT l^mRrn^K^ *rgt: 11 * t) 

T^TJTS #^T ^IWI^T^^T: 5RT3 I 



wt$$c^cTctj*?r ttoiwt ^%%^i:=VM° °* ^ 
^rsRn l <rd q ^ IgwRi^cisn^^^ 
i^^cj^ii^^rj^i^^ii^siiin gT%^roi§fcqr fira<5*raT S- 
# c?<u ?r t& ^ tok .rtri <er ^rcmn I f|crta#R- 

aiq w«?^ci^Ti%^?i^wrni ^rero^ *n^1ci | q*r- 

^I^IT ^WII^im: $o TOf: | STIJTcTT: 
$31 JTcTII^ ^lRj ^I^T ^ ^ ^T^WSRT ^HI^ 

*TO3*Nct TO^<Trcn*cTic$if^f>r: ^r. *g: i 

arfiqqf%: l ^R^ot: jct- 

fqcT^: ^I ^:flR*R«ft: H% <TC1 ^TO^: 

tf |fq^^PrR*WH ! <= « -^— i 

3m gn^n II ^ il 



«piPNini I 
*1xRT ritaj^r ^T^T^JHSPTT II 5 II 

pfl^w|r^m ft»?fgi^^^TOTQ: | Tgfi- 
JTRcTO ^<TOr*n <ll: «T8TT TOl <f® *^n^T 

***** r^w^ 

*v ^ **H ^° 

^ — «ra 3<TTOJ u ^ H 



T^mn I 

WTtT 9rafMtt *rf^KT$l ^T^^R. II ® II 

^Hl ^ra^re $\A sre t^p^ ^stitsi- 

fimi ^jt n s II 

i%fafiH£mra*H*irs l 



^ I «ri*£$i *frre^«rc*r* ^to 

I iii^ gro(*'ft AIotri II S il 

^SftqT^m^Rl <rwpt 1 
r^^^T«^^w^^ft^ *s:IR*ll 

-Aswwr ^ iptoi^ ^si^ <rb^ fTriSh> 

;qi^T^W -TJN^" 



ipjqa[3rcq mww *<smrR jjtT^WiWT ^ 

si^mra: i 'i%TcTT ^iJR^8*w>iHi^ifi^ *?c<e^- 

fttcrt ^Tsspra: I TCTOH^ 3c«TPT^T 

^lWlcTT^T^i ^ WljdjS^W^ I WIf- 

^TOim^i tCpt ^«i*^ it«t tI- 

wi ft§mft$ II U II 

f^T #1 A^NKIIcT I 

ft*rert trct pim^ jtowtsp?*: i 
^reit ^t^t MM4«> #r s«n$q n> 

.* *r wt$$t: ^ t% 11« > 



g«^Rr *wwsn*?*r: i *r«r fr?ri $3: ^ 

1%?IcNo£t *WcWfc I spTC^c^t ^HT^I^I^ «R^r 
5«R?RI> fTeJ | sq?RRft mq^l|TflcT^^T WTOT S 

^*rara^%cm*i%^ft<T: ^rM^ w- 1 

iT^m^T^TT HTO^ ^T^TT^T ll^ll 

jttto sn^ *rr ^fc^fa#n m- 
t>n?T: wfi i ^ri&5ift^sroftik ^ttctt tpareA cn*qf 
^qmr«Tf srmci gcTsr: ^*?*ft 4r s?r*i: *? «^answ- 
«?ht*t £ri2#r vm i e * ^HJTri^S^TirlciT^m^H?!: ' 

?TcT T%?TJTTcX ^T^l^T^T^T^PI^ ^ I ^TcJT 

9T^TTI%: I *€tH*T cTc^T^R:' fTcJ ^TOT 

fttar*$3iii\ii 

■r 

gsrWiT^imnw irs i 

^T:^TftfT%gT%q^ ^^HRT^W^*^ II? VII 

^i%r^^ jTroicT *|3r *rc% | s^tte^t^ ^tc^ 

%TO ^q^fWJ?lST ^cflcq5T «^: I 



3T$foTf%: I %&T 1%$^%* ^rB^P^TOT 

^rwrart^T 'i^T^riN^ fac*iw W*$r 
^rfl3reifri^jr * t$zri 1 1 v 1 1 

*tt*t ft^T^TO$c^i%cTT ftTr%^>ftgw^t ^rmjl^ll 

W1* I cT^PT ^nTl%T $%>>0T *TT %cq$T cJTc^lfN 

^ ^^T^fTl R*rf&s ^«lfqW*T 3T%2$I3: ^lr^l 

ftfaTT^II?<MI * 

^Tn^^^HT^T^ | 

^T%^WrT^^q^T^ri%?TT^n I 

T3TT*tBT W^tTt^ *m H \\\%\\ 

*n cjtts^t cTTitm ^i^ctt imw ^mi 

1 ^cT^T^5?rqn-q^TT mmv 
^i^^cTRmr *fzi i3T5f r%n« groffi>ft t^t^tt 11 KU 

TOTcJ, tTT^S^TcJ # TW^^^TTH^cTT^n ^TT I 
tTT tT**!tW Ht^TCT^ 
$T% «TT^^R^T^r^ ^fHT^TS% ^s^^tt^tr: I 



<|Tc^ cl*R1^ 'J^IOTWWWl^ «WWWWWR^i: OTl&h- 

«3l?WFaftfan *rai i jjotW* l ^ 

*T • cj 

?l% ffWWJ^E$& TO^«5RlfN& , 
^oiIlWl W ^IS^T^: II << II 



* 

mi ^wRi^s^ *r ttrtt^t^ * ^n^ i 

^fiteRRf4?n 3^i*m^fa 

JT^T^tET wtt «*H^ 1 

3CTqft% €*<s5*f: eT^RT^T V^ 11*11 

T^M ^illMi i^wr^ sra l 

I ^T «srtOTrt ^T W faftT3SP* I 

wi *bt: smwrain^ ^ fif¥q ^ 



J. W ) IIVUI 

^^rmnns^^Tm^^sTT hcttot: w* h * 11 

«m*^w3'5T**T ^ii%»^rstt3tht *r' a^oi i^f^i?rf 
*nfa ^i^ri^RT ^ fi*Bk stktt t*tt Trircn: 1 



«T^mi%r 1 Rsw to^rt^t a^r wtiwn 
1 ^nm ^t^ti^^t =- — 75 1 ti? ^*sfs?rqT 



^isn i^ri^^r ^iT^HTTit^rr fis* 1 ^rai^^i^- 

^T^T^TT = X — 



?W **FwfatRf Tsn^ir ^tt^ I at 'gtar^wr 



3^<rar ^it wmm fa*mssm i sw^^it*<i ft?<K- 

3T^mi%: i 3ffl3irc?RWf w^*nfa#i?l> 
^T^ftw?giwf5iT *rar i r%nq gwrWr fiirwT IIMI 

cTKS^RTTHre^ *TT ^#filTO I 

?r^r esaSrw 3ftaranfei5qraw ^roW^ ^ 
St swriS Hfroiro j$wft i cren swraw ^ 4r 

to-to %d ^flfr$r *im% i 

snssar ^rcsr ^^t ^tssms ssrri^ l 33 t%%- 

^Ti^TB^cTT^r^^r iqfTO^ * 3^133 

arcr^^p? ^ <ircm «rer sra^s*r i 

?^?T^T^5TT 5i|T *«TO!Tfoft | 

gfwt^yf?r%mr^ pr^r^m raR n \ n 



irini^ra ^^i^i 

Sia ^re*. i 

*tt*ttswtcts* &t ^tst s^to «toRto^: itt «U 
^raSi^i jwi **ra*ft5fo«.i 

*n%wspn* I 

qf& I3T U S * »1 



fc$rS H$$rcm^i% i ^famic*?$Ri7T ^Wt s^- 

%T: fl^T^cT<?T 5fftflnFTW ^tr ^cTM %Nf?n%- 

TT?I: ? 8 * ^ScT^l «RlH^ I 

9T^mi%: I ST%?TPm«T5 fr*nftfT, 

^f I TOHSRH*3n?T g < 5IT%?^nTN qfgT%^fmS5| 

^mnm *Tr^mfa ^F^Tmt>r II ? \ n 

f Stfr ^3TTqHT5 I 

.«T^ fllfam *II ^T^HTt^cII ^IcT^cTTITTSTT faf%- 
M5TcIT5T% ^T fWT I 3Tfll acH*T^?tl^rrc^Tf%*^^¥l *V*R 

5tri T^m i «^r^5r I 
ar#mT%: 1 4 ii«rKTf i^n^ st ^iRuj- 

to^cntl^T '^TSTSSTTO ^^W^ fcqir^TO^- 

Rtai ^ ^t I) n ii 

W% iw**\H\Rmw\$ i 

ft^r ftrt^r *r*i tnruRHn»H4 m^ll U II 
fafa{i*fcdT>if*riift ^S" i 
^K3*^tb m<h h^i *t& *$ir II w n 



mwti ^ ^ r ^ f ^ 

**>$: qT®^!Wft 5FT: IU V l « 1 1 

1%TW I 

sre ^3t^i sn*^ ^a^n^ f*mfc 

3^s$s*n4tftv ^sttst^: ^H^n 
*t% <T^^^^r^^^^^TR#sr^n^ti 



I *R: e^i q^5t ^toij feq^ : | ^«p^ , 



^$rcf w« st^tts^t n * n 
qfe i vfa9i l wiatitomi* i 

^i^H^^^ ^n^t ^T^rt ^tH 1 

si#mi%: l '«tppt TO^wj&yn sfi SJprcnSton» ?fl 

?tnB^SC2I^RraBm: I OTtl 

«Tjq?I t=~ jj^ — fa 



im m ^m^( $M *wr: *rc: n * n 
mwv£i «*t srarcroRiT «iph s^Si i 

3mmi%: i ^TSRsrfara*r 5^ 
ft^ift^i^iwqr i^^nr srar 11 \ 11 

PrS^TRR^ T|<T i1t<N^ ?HT*q I 
W3TTWT ^l^^ qpTOT%q[ II V II 

i 9jw t^t 1 qtf V^fe ^r-^Wri jtft 

WFRcT%flft l$fi?U *T1*q *T> ^ 5T|TI^ l^Jl^ | 

* fftft* 1 

m ^mk m\m<if*stt\ 1 ^tH ^ <f *ri*ni 1 
«V 1 ^ms^Hwr sai *t » ^rHm^^ ^ n y „ 



HftT«V *TSTf%$[T*?T 
■f^Ffi ^3TWi*3T ^4 TT*T sragsHTI^ 1 

^=^^r^wWm^i^f|: \\\\\ 

^i^^s^t ft*«WTS5Hl: '$T18r ^T *TT*qfaTT 51%<JTWTS|: 

*R#mr%: r 8T5T sfT ^rsna^rrsTcTr i 
trars^i^RR^ sr^n^TH^r: tsto 3#t<t: i ?ra ga[V 

StfT 3T = ^-3?5TT = I ^^kr^r^THT 

cTcWSgST^^Wl qnfira 

tfhRg^:'*»i^T 

^z^:=^n^jr + ^R^T + I 
rTmjjn<T'. I sft s^^^t^r «t4 yr^t"wg3fi**i3N 
r%^ i «s* *&gm to3«p = ^j^- 



^sr^ns^^ ^5fi^sq m^re^j^s^ fi>n i 

^gl^ IIV*II 
^bj^ ^WS^ <TTfttTT TtETJ I 

3^31 §T& ltqqi*T^ 
^IITsi ^TplR ^RT I 

3^Rq^^£qiHg^qa^TC$T%^ | ' 

^S^St «i|^ ^ 5%cm4 ^r i ci^ *ur$£r w: i 
ft»n*nw£r ^nr €ifzWtem II ^ n 

^r%T%nnrfwr qft$^rTT ^nTT^«t?r^T^t: n 



^<U+lGl4>K: t 

"arjnr tot£^ srcr$& » 

f^mf^ <if% toh sri^t *r«iTwNfr n \ 11 

*Fr4fWfolriN^ JTT* W^T*TT WTT* II 1 II 

ht^tot^t re&^ ^ inirem^r I 
*<srt*t^p^w 3ftr*fFRTO'n%^ II \ » 

<rc*m<rf % ^tt s^tss^t ^ ^rrans I 
^htWt^t **RT*TTfe*fT gjmji V II 

^mlp^r*^ 5T^TT%3ft^t ^rrcr^ l 

trsTTnmsri^^^^ w *r iftil 
^srarrgra^R ^rr^ I 

w^^n^jt- i '^Ti5rwf qfeRi5fir i *m fo$m 
^r^i ^^rntr#T i%fist?#i | rir^g^R^ 

>0 >0 Q^ ^ 

«ritaR ^H«44i%^iTr^mK l l 

«T^mi%: I ^ ^s^UITT^I^ t^lT 

^&MkNT ^t i ftWi* gwJWi (Mjrtt iikii 



i^R&mA «riStewis \ 

^ra^T^t re^r^n^ ^rsHPTT iim 

ftfrn.*$zr n«-w 

Rrcnro tfyrfcr w^H?«ll 

t>^ferc*T^ ^tfl ^rm^jmr i 

«srwjw ^s^r sror *?ft?ff<nt*r$: l 

fa*TRT <Tft&3SpjTf5T f^rm«TT*Tsr ||^|| 

fra w^smWr ^TT^^T^TTTO^sgir: Ikii 
^ «r$toqftr: i '*p°r ^3fT^qr ;*nftTOvc- 
t^rt ^r ^g^Rs^^tl^ srj^j 

^mrTO^55»f: || ^ || 



M^g^n^WB II ? ii 

^ Mtal* I 

^inl irom ^tt^tt ^Mhr^rcg^ i 
*rfc«T: stw^ nrewji 3 n 

1WT f *IpRT ^«F3*r ^^TT: fl*T: sn^TTOST SPT^T 
S?$mfa: | * fT^JTf^ ^$F*T m&C ^riw?*- 

fifiRi ' ^tt sn^rwt, ' f 1% gjh^Ri^Ri ^ ^i I 
i%<tt4 §wwi mm\ ii H II 

|^ *I9RII?nf l ' 

^RT^T^T Jn^T <im w&iro: mi^RT^ l 

<5^5RT ^>rs*fotifc WtStJST: \\\\\ 
*rftig*n*ti TOD^i ^ 9»refau: — 



^. = ^r*. = «,v° I 4. = ^?T:=«iv» I |.n^l:=:<if I 
5 #= :5n:=: v<° I ^T. = <?T: = ^ I *T. = — v? I 
Wl^^sR^l^r: ^ItBI: 3JT3TOT <^^1H%STc^T- 
P^TT^ !taftr | 351/ JTO «RTSTSH: = «r° I 

q^^'?t^lftm: jaSBpn: ^m: I fTOl**ft ilW \\\\\ 

<i*5ftgfarT qtasi£*4tsfH>ta:' i 

W ^TT^T 5q^Ts?^Tg**riTTf^l: II <\ II 

^r^T SIT^%?cR ^S^tl *T?Wrr?mSlR« 
*s£r ^?T ?fq^: I ^T |t *n4i I TOT^*ri2j- 

tt%rr ^ ^t *r%^ti tr ^iTtin^^ wctt%h{%^ mw\ 

5TTT% -OTt ^T?€^t^t: <TI«rc ^g^^l^l^t^J ^I- 
^T 5l^T ^^TPTI ^MT^n 5 ! 3°T ^PH- ^ c ° *T^t 
t^RTT: I <$$%*q: TO^*^sfa%3Tf M ^T W«T 

*nm *rar wr^: l ar^ros-iisrccr: i s^srekml- 

3T^mt%: I *w5fanfl*R>I3 ^T^lT^Tr^ f^TfT 

m*w% srror *r%^fer>^$m ^ l nSi^TRrr 
TOfl^TO«ite^Mj^ a^T ifcffltF?rci$: i 



5<>o 

$cq#flW#fo«Tl *$2t II \ II 

q«n^TT ^t ^jte: ^ht^t *m: ii S 

ft*nn: ^iSi *tis % h^toi^ s^istto T«n<i qi«mi%% 
^ g^^ct^^L^tSt^ TEct^i^rai?^g^n *ri 
^rercn^t j^t^ ms$\ ^t^ f fa 31* srias ^ 1 

^t€ ^w^Tf^rr^ I 
<ra$ i^ttI^t qr%T*r *&s*r*n R^Thh IMi 
qa^y<w ^tm ^rds^^r:*^HTsqq^ Itell 

^^^t^^i^RIWT I%H^t f$RTO: fll«t: i 

3% qt%i% sra <rei§cqt ^«Jt Wifa ft»t^ 1 35^: 

OTct^ ^^ttl^IS^^^^ll^ ^qitg?q *T°I>.* 
fifo^TWft I ^^«IIIT^^ t&m ^if^r:=<r <\° I 

«TO^^tiTOl^RT: fTH: SRARm^ ?fil | 



^Ci^^ulr^ |ftll 




^q?ift5PN^#f ^^re^wrr stictt^t 

^i^r^rc^rn^ I 
*frfrq: t^tt^: sft3: i 

gswsT^^ p&^w** ^ n ^ ll 

«t fjR $$: l crm *MN*rd 
*ra*rn% ^t I g^r v&iv$i ct^ct3i%^m^*t 

ammfo I W I JT^ 5T*^T 3"TT- 

^^Wcl1%^T cT^cT^T^ 3Ti?ncT:lq^^T^^ cTT^cTT 

^ 5t|i^t * ^%m* ^ttoiw 

^ ^Prt ^i^^t i^fe1^?T ^4 wra: ^ct^i^t t 
^qi;?m€^: 1 3t3^wto& *mm sm gfas- 
fcT5fticH qjrowHi4 $a smiKll 

Tj^s^raH^Wr^ l 



%TCT S3jWt ^mi^ ?fcT ^H: | 

w* I 3TO^r JT^ $cTSTTO?T ^ ^ H 

|Tc* | <^Tflf^ cT<?T ^^TTiT^I?!^^ 

5II^TTn% TclcSII^ f fa | 

s^mlrT: I 4 <T<^?*n JlW > fc?TIf^l^- 
Rl^T ^3T || ^ || 

#tTF<nr w ^ ^t^r^t $*: f ^ i 

^srgl^T WtP^TS^ ^ ii^n 

9f tNi^TS q: ^§T JTf : H ^T^^WJ^^l^ 

qf^TT?i?r q i: efe<r& srww^wi % ^^^jt| 

^ e^c?T ?T5T «n4 *#<?JJi qfcqq | cT^r 
^T^T^^T^T «idsr gcT: | cT%^C 4^T?||- 

^Ml^: flf|cT ?TcT flFcKTO I %H*q 

cr^ fci %fa^iR i ^ *tcti%- 
sranM 3* .^9i«i9T.M sit ^i^m f % $m: | 

Tr^f^: |. feft ?T§ qftTRSJ5IfT q: fl 



3*tffr u t n 

^ PW ^ W |U 1 m<Wf ft «I«V: IMl 

flra II « II 

^W^^WaOT^^WT^ I 

^Rni^nwA ^%f^m*T *w l 
* wt ^r^rt jronwi ws^* 1141 

*®&mm *r irtW wrtiM tot 'www* ^tt%*- 



tot \m w *t*t Wt&t: 1 

TOiaPR^OT TTT ^^T ^I*^ II* II 

^R^Rt WT W = t ^ 1 ^IT: = H<\ IW = 
I W: = U I fcl: = Vt I ^wtalWl .q«n 

41.=«' 1 w 1 3.=*' 1 \f \ 3.5=3' 1 15.= 

«' lo" |*. = *'l W I 

^^^1%: I SIWriTOTM^l I 9TI^t4it5T *l«W 
faffi3T PWT fft II Ml 

irwrr wrftWfir ^ * 1 
?w* ft£ irii 

^t w?cr 1 ^rn^raK tfi5r*<n(wH?Ferc ira- 
qi3crq^qfli? T ^T3°i ci^% %^*r <ra ^ 
<nsfa% sfer*fi ft3 q*raft*wr% ^h«r ^ ™$ * 



- f — ?*T ]3TW = WF5*t = = - R 



^ 3<FT5T: I ^WrT^T *fT»TT | '^R^A^or <TO- 

T%^firret imi 

1^7 s^Temmm^ i 

*tot ^fi^#rerRwft«l ^ cft ^t4r 1 
s^ptttrt s^t ^rcr mhii 

$?<TT cTt <T^T gPTT^m W% I 

gl *|t TT^I <?1 q^ cT^T JT^I^ 5ff?T?HR. 
TWT^ I ^ JTf T cJ<U ^T^rt 

l 93*$^: wtct 3Hm3ĕsffciijl j% it^eii- 
sr^ qim i^ ^ ^tm ^cWi^wer 1^5- 
*RwfS^wfit! qfewr nw$r 4tfi'-«rcft mm\ 

wra ^mct*cTc$ii%#r n$ ^t^ #1 ^ ^ 



srareiTOsn ^t HVMI 

^gft&CT<£ HTPI^ ^T f^ imi 
i^$i I ^AR^^Sto^ ft*fciw 

^qqtqi wz\ [\i<\\ 

«n* *wwn*4 ^ W_ 



titowdi *t|£r ^^m I ^n^i^ 

«T ^WTSS?^ ffm 3JIf^t ?T W^: I ^f ^rSwpRTOT: 

t%m* pTT^^^a^rr^ii^ p[eqrTOft% imft 
srariro ^ *r r%^ sr%^ | «r« ^ir^rmT'! ^m^s^i 
ft^r^4rscr ^ ?rm 11 ? oii 

IRI^W ft^ W?tr *fe<G* nt Ul 
t^Nr^H^rTTc^ ^*5fNfrir^ ^ih^tsii hrtstt: '^ra 

^ I T^ ^r Nk^mT ^tjtt 4t«TT«n: 

*ror ^r: ^ra^pn ^ 1 ^Rm^rcrr^HT- 
"nw^ *rit^ ^%rare<rc «srwS ^r% 1 
l ^^TOrac^m ^rori^jrl q>*mfi ^r^ ^rSl | 

*n%£Pr nuir 

**4«*«ft*ft «TT^cTT ^inm^^^T^: 11 

?m g*rof|*ft^ jt ? rfa$3Rr%9$ 



m q<S*T ^PTT «ftm $ftST ll> I 

ftiTOT $^T *ftftt ^T VZ\ WF *f*3T i 

*Pwr #r*t sVt*t ^hi *troiRn 

| = = * 9 ° 1 * = = 1 ~ 

wra:s=m° 1 ws*wt s = K ^. = toi: = 
^ I w. = fW: = W° I ^=* : = ^°' 

I = ^ = ^° 1 - = 1 ^ 

*frn: =V ~i = «n: = w° i ^w- = = 
«iPi. = tf^i: = ^° 1 ^ = ^ : = i = 
«frn: = I wi. = = i tf«n. = *** s = 



m ^mftmvm <tt%<tt %mt i $ w=s » i%Ri 

=^ ^ i: 3n*n: I «m-^-w^^m ni: 

rasr: ^t srfa$v- Wi: l ^W-^iWi-?iiHi-$T%Tn-- 

I%H3ig *3I:=^ 1%HT $131: I ^cTK^l-^»^?- 

talWTO *f5T:=S3 $31 8?toT: ^THT: | «n 
TTI^^rnTT. T^ST^ q*Ta# ^139 *ft V<> l%BIlV 

3 ^ TSRIWl^ ^l^M | 

ISITOT OTWTT^ | 

ST1TOT: <THT STT m W ^T <T *T *TT *TT I 
^T^T TOI #TT ?3T 3RTT ^5§<TT <TT ^ II ^ II 

TT ST *T *TT T<TT«5T nt^T *3T *T Wtt *<T *TT I 
^IrTrTKRT ^TT* OTT9HTBlt TOITl 11*11 

^i^eTW^^^rf|rpi^r|^^:RT^ i 

^TRTT ^TTT ^RT^TItTW: H ^ II 

=#n:=^©° | ^.=JTr:=^° | fj.=m:=^° |fi.=qr:=r 
Vl ?.=^Ri:=V° I 3TT.=^l:=^° | q^,=n«=^° ( 
=0° I 3T13%.=flT:=9° I T.=^TI=0 I S.<T>.=qi3T:=^° I 3. f?r. 

=^ : =5^° | ^.=^t:=^o I t%.=*tt=?° i ^r.=^rm:=^° | 

R.t-^^I: <n:=^° | | 3R.=3Tf :=^° l ^.=5T:=8° I *.= 
*If:=*! | %s=R|:=^° | g. m = = «f | 9fft. = m^T:= 



^ ^ = ^1:=^° | 3> *TT » WI5 S < | ^ ^ 2= o° | 

*wAw *tbi fw«<fwt f ft I 
qf *tht m\ 3*rcB*r- i 

«9 *r <fnf n^swi psi^ Wisw?ft3s m ^in: ^t- 
l gro^reat ^tt^t st^t §s4 wt*t 

fAA«ni ^tems i ^^i^^^ **S<n 
HAwi 1 ** t% nwiiNS5|fl'n % II 

qwt f^lfom*lfllWT!S I 

qi«qrfi*ts* it^Tl *T I 

tm«QTOTOftsftK ^Wrawr nv>n 



^ Mprt p£r 5f^^nA 
w *r m si n%*r ^r^hrm^ *is: $w i 

?r?rt%RTfm^i^rTO?ftor *rc«r ^r^rr m^ ^T *r htototS- 
sr& m TO>r?fi; ^tr <tb: «rsrerrai m nm- 

«wmr%: i %r^im^r: ^r il^n 
f^Ti Sstttts | 
TOwt^tw %<th %tpr^ i 
|#mnrfl| srer ^tttsstpt: ^rnrj wi 
«rwsrrorr ^™f^M«n^rf^ ftsmrifcrcft*- 
r^n (^R^r&y^wl *tHifc$Tft»ia^f ^riSr^r 
l^rasn arsri s?r \\\\\\ 

er*?ts ^rr\fWr %2Ts?*T*nsi5*r: ii^ii 

^ftr«frsvTfeT^ a£r %sr *rr hsi s?ph «rre^ 
trrt4)d*iF(i^n:r &qrifoT I stIJott ^d^ i R ^n- 
WTRlRRiT m^B jt^is^i: %ra^:faacmRft I 

«T^RTT%: | **m *g2T 3i#T$^7 *T «T5T ^^lR^JT 

^ff Trr%»n^^?Trf r 

tt*$t sror Tfanfa€r ^ ^h& w &w i 
w TWT r t^toitr ii^u 

tft «T5TftW% «TJT^T^JTd ^JII^I 



tottI^t snnn^: fl sni^ ^n1*frci*£ g^- 
I ^ ftas ^mita: s*tt w3t 



wsjwtt^: ^tshc p^rcTrrm: ||{|| 

«r^^^r: ^m^T^ ^Tnsrarr^ 
3ST ^im^^m^m^r s«ra: | ^fft *tw.% 
Slt aritaOTOTrcrer fl*^: t «n%i^ h*A ^ror ^rcrcwr 
iN*mr <n «tst ^t nanra^ir f m i 

^rnm: i ^wtrAWWiA tpI ^ 

^«n^TOTOiWWT *§3T | ^ WT3T ^IclT TpWsmi 

^f^«q*'*nrod *#<r €mWt: n * n 

35t ^Wct 5*MT «WTOT: | ?Tcfl*$?rc*f <Tra**T *m $|3q} 
I ^(^TT ^T 3HTcJ$TrS^m: | 

m £tt23*tt <\\9 *ro i mw wv&$mm m*\ *r%: \o\ 
5lfm«r ^Wt sKTRrctal- 



w<fnli i 

5R^q|%: ! sTOwra^m: q#*w w 

115 ^ q ^ M<MHI^lĕl I 15^14 

«mr***! sfafi *i1^qi ^ \n< *ira$ wRmaraiwt 
$35^1*1$ ^TiAret — 

^ = 17^ ^T*' 

3£^J : 



x "i^ — * wwr 



+ V . -+ 



£1^3 ^i^i htc$*u?*it w. w«n: ll VII 
^sstrit: «i«ri^s?rr: a^ir i^p^ ||\|| 

^ *TT*TOPBft ^I&KWIH ^I^T&TO TOI^Tf5qiJi| fr 



^terr 



— 



M*+ . 



i^Himrn jrw i*tict | ^k^nn ^i^to^i t^i n v^ll 
^Rlr wran^n^ 5Rfi%«i*q^? Tmro^sri^T- 

*Pnftsqqtsfi«t 3T T*TJ MI^IS^T ITrTS IMI 

TTrTTttTTWII^ ^ ?RRft flr*T I 

^TRTSHT^ ^^30Wt^ HTT^S^T «nsi^RT 
■TRWwn^n^ ATTTcT^ Tffil 1**« I *TOWOT1?ier*T*lf 
35f *Tffil ffa I 

8?^qT%: I ' ^#7^%rfT ^ITTTI^' ^ 
I^M^^^^KN^t^T tTCT H 8 || 

«T*T a^TTcl ^T5fP!«Rq OTcTtTPTO^*! TI^TRiTT^ l 

d^i ^^ tf^T^Kf4 ^mti^ire: I 
wrftqi%sr ^mi ti^t <rm tiMi 
^^^T^g^u^Tw^f ^T^Tmr^ i 

TT35T5W tTTWT m^^yroTTvn^iiMl 
wfr^N|A ^t^tt^tt *tt*tt^ I 
antpnPresitari ^t^>w totoJt&j imi 

^t^r^tt^ttt^t 3rrafc?tra* \w\ 

src «p*t tt^tt *t> ikii 

^TS^I^TtTiTtStT^TI^R!^ *nr% tT ^tj i 

qfc Tt*q^qTtTJ \\\o\\ 



sq*31 H!% I R^STT: 5Jil^R^^*i^Iiaj ^IJT^JSgi 

*tci<t S?*rq: i m s^qa <ffir jt?i «ri^^^iiw^ ^ q*qs- 
*r2Hr ^^«rrni^ ttf3i*q fli«qt | <n«n- 

«mr*Tt cic^n^^^n^ni?^ ^tttc bttw. *qicij 
i%^ 9rmm^qf qi trt tTra ^i#TRqi%- 

'S?3R ^T^: *qTtt I ^«TT **\*& JffiJI*q 3ttVi 

n**mct sfa ti% cr^Ri^TT^mim^TT^m i ^ujsrst^- 
^ii^rtc ^r f m 3rc: i <S3- 

^IITOSTCc^ snlpT *TcI TTcT I^^T^R^tiT: Jffi: | 
^^'^T2^ITWqqfn^I^H: TIcT ^ fl% I «TW^ 

^Hii^cTJ^wcTCnsTct ?faerc^ ^tt^r*i ^t^tt^it: 
i i^rain^i^ 3tt?t: wt ^ wfiffi: m\ 

%T! I ^JTmiTT^^T: twr^i m ^\ | m 

ww*m^n*wzttfawtt ?r^^fr^T?r ^asi Jit- 

«TH'Sq^H I .«TT?I^ftpT ^t3tlTR3WT Jffi: | ^qi?r- 

v^ m*^v$®v& jpq ?<qq: i ^rRrarc srRsi^r- 

Ml> *m H?T Jrsq pqjj | *^Jreqi^q qm^q JT^IS f?qq: | 
^H?%RI^i;^OTI ^?TtRIT<RT ^t% <r^| fl 

^priWl T ^ T%?cR: ^ qR?q?3^SRT ^ 

*A T§ m TO*mfa ^ ^r gi^?iTR# V?r ttct: 

<Tffiqsq: | 

3*l<FtT%: I ^f^Rq^^K-rgf^q 1%W^U> 

^tt ^ to#i^i *g2[ nvMl 



TfT TOT^RI^W^H^T^IT?^ ^ I 

*F3tte *tt*t mmfk* \\l*\\ 
-. ipt *pnft <T?iMS«r csnrcci^r fffcrm | 

^ wo5T«i <rhS*t§i ?fi^»Tm<!^ffqi jto^ i 

^lc^PcWWS^'? l^n^I^TTl5qfI^3^?^ U^ll 

Vi TO<T$<PT ^T^tR ^WR^ I 
i^T^TWI^KT^ RT^T^tlT^PTIT^rT^T^ I 

<ntfar&? ft$facT <fwt ^rssrr ii {vii 



II ^RiaiOT ^#^t HpT^WMW: tl 



— m»- *" « u • ■ ■ 
^q«IT «TS*T<i ^ WT^T W^T I 

qi<f ft attaui i ll 

«itcRw iprt w *mr: I 
q% ft*iif%iHf *m s& ii \ ii 

f*5^ W Wlt ^«Tt^TWT^TW I 

«igrrnGwrt fa^taret i*t*c°i^ il v n 
*rttaf«rt ^w^rt *h u f ^ il 

il^5TO f# ^gStRT 1*T* «?R II 3 n 

^srnnt ^ nf*m it « II 



f^Rt ^ qi^Ti^5 r&sn^t ^ u <s ii 
*wi f*%srct fqt5^^r^wit ^ i 
*w*rrot i\fm ft«iRiftr ii ^ ll 

m^filft^ii*^T i\% w ars l 

^^TW^OT^R^T%^T^3|^T#IT^ ll^ll 
STlJTHT^roT W?W ^IR^T^TR^ I 
yii *WJTRT*l*raT* *rf ST **T$ nft«f U«ll 

f 1% TT^tnmrlSTOT I 

q^n|T?f ^t fa I «ra otittos 

sT^ifft: *ri|cT 35$ II t « «roi^ OTTSITS I flfl%<Tfac*TTft I 

£ JTO^^I^t^ I ? ft $ f*IWf lTlRft?n$TCT ^ ^ 

# sfte ^«r II 3 II *Nmi<nt swigit a«ns*rmin«nT 
swm^i^sm nwrerai Wta^ it a II wtwt*S$ 

TlJTlJ^^m^ I ^n^T3TI?^qiI?T imiT^Tf F<T*nfr WT% 
^ I ^TT?TH^l%f>T^!m*^H ) I^tTWTT SRe^RT 
TOWW ^ II » II $1^^% W^qirT1%^ | 

^^^'Ti^i^^^w^^^i^ i <^iCraf pwrsarai^ 
II <\ li ^t^it^t^ gTOife4fit gsrtarcin iira^wA- 

^ 5& I TW ^t^I^^C ^^q^R?cK ^lT^^IST^cH; 

\\\ II «t^ ^isr i ^n^sr^ ii v» n 
nmi sht^ 1 3R$€<nf trii^rt ^jiWtt wihi^ 
u<r ii *foxm\ ^^^\\^\\%\\ 3$rfi$w5 m © u 



tW^lHTqi3lfSroJTa*T HR^A WWiW I TOTITT- 

^^w^^api^rTOl ^T^il^^j^wi^ \\\\\\ 

TOm3lfi5WT: I 

<£f ^pWt ikw^ i 
$<tt f%w ^c^rm^r: % u.t*ii 

% «tWCTrim Pt?nwf f* % tTT><T invii 

S^RPTSTT: I 

*rcm*f$tairarit 'RTsn^nnt wt§ sWtom: i 
•twr^ ^t^n^wterwTm ™ mmn \\\\-\*\\ 

*i% yrcitai$Hrr: i 

3Tflfam JWTT: | 

«sttot %f^rt tft^mjfffimfr i 

^^T^TNITTHRRTPT ^ ^lj ^ llt/*ll 

wrftA IW^itst Wr t¥t 
|ftfai:=<:u^o^ 1 to ?f5Tr«n!% nftin. 
awtiPt wraig wroi ^r ^ hjmi 

^rcro^ si?Hrcis i 
«nrcTOjpTOK- fipTR^^r ^ Wt i 
*fararfWtawroTO^^ ii^ii 

3fflt faj5r3mrf|a ri «reii wTm?m 'it yit: 



^rawri^ilNWta *m\ %m\ «pra vfiuftft 

l^rwnsCawTO.I 

^s*^$ «rrct stonroi ^ ^ ^ at* itysii 

*ft*gi3*r:=M?tUX IJ* I «t* 

tf^W*r ip.^n 

tttt^k^ stp§3ti<t 1 

*r %g *rg Wr«ftiw **pt wf*r nteii 

I ^lR^oi *%<T 31 I «T*!- 

tt^wtstw ^OTPrcMRRHtar 1 
^ft^r^TH c$ tpra*R[r 11^11 

SE^RRTMHTO ^ # f 5|^i>S|fiotj 

*sifar^i*ftnininr >rrnf%?Tf^f^qg?r^TT 1 



WH^S* fa?cTT^I Stf ?T C Z^ 

l o o o o o e | 3?q T AtWC 5HcT^5frqf *TcITtV 

^rfta«r swrt$ i 

IT^.^TwW^Rl 

^ItRI^R^ -^1^3 = ^ooooeoj 

srai^.- — i «rraSm ttscit: U^ll 

giTci T^TcT OT*IcTp[c*W: I 

«fl5Ttft WrT^S^n^l m li ^ II 

^r%TWTi ^f3cTfcT^T^fcTTTl^T7RT W$T** I 

*?fsr* msrcr ^ tcth grepgwr cwt ^ct^ i * t u 

_-_ — — . — ' ■ ■" — 1 — J_ 



Wtom II w ii 

WTOOT^ I 3lfl(ta*t^°R IIX« II 

^irtM swrni? I 
5g iftq^*Si^# f v ^wm ^ »ft IRMI 

^ f^r*r«i ^ % $swrf*m wlh sfer ir*ii 



m <ftsr **r wt^i^Tt t ^ji^r i 
^R^*fem.©'Hiftfft *re*nr$ifa: «i*Ji«imn a ^ 

^pS^TO ^ ^% I Wl 
g ^ «« t 8 W ^ 3 »^ *w3tftll^ll 

*w I isf>ftircn *if^%farci: I lfif^rci wm> 
«rat 3w *rw:=w I 

^I^3#0T^I^-=^l^^^l^ 11*41 
f^ft«W wii^ 1 

«ft**T ^TU^ areprgiPT *'*fa* M 011 

*mmf T^prr Tfm srrtr iftg^t i 
wMH*»jfr «^: ^r?N sp>: ll^ll 

^ t 



f*RffiN*nro3i*RfW v^rsin«r: €n% \\\%\\ 

«mm jq?RAs^'«™^ toIiimII 
^hMt swn^ i 

^faraftnfiraft^^ 

^i^i^ctiat ^^n^i^i^i w^iwlm^- 

agarcws^i w livsil 

«T*f*«nftw& *fipn^ 4r$ i^^rrsitojliW-l 
m s mro.i^reHi ^TsnTims* w n VUI 
snrew^ ^Jn^iwi*: ^^ir™w^^^^^i 
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?r jpr ct^t Jrnff i4 n n 

torttsR <rm w\ g<ft?flftq[ \\ \ \ \\ 

«r?q^ *Rqftr^ 5R*rft5ft q% snRerctr 
$t*qi gqr: ^^t srra ^sqr l sreTOtrai«rf 9>- 

5r*qi ^^;*rasi*qT q ^t ^ q^r eq * ci^r q^ goj 

^ iTilT: 3I«q: ^q tSl^ | TO°fflfr ^ 



«rami%: I jww^: *ro nnr i 

JpR»** *w w ^ ^ H ^ M v 

ipi^aWCTi fsg^«| ra*T^ I 
ipR T Th^^ ^T ^ ^fif H?vsll 

\w i • 

^mRh I *pMi II 

wft tt gr. <P* i 



ftm i 9if4 I wi- 
«r^ri * *5 $<tw> l 

«irwit *f^T^W^*raTO^Tv^ i 
gsdro^ssrt M><H | q<ft * *w ^ s^^tt^ i 

q«^tar?nwiT *n i^ta^T wiwrt ^rw^wil i 
aiwTR l ^wJjprat^ sjwmw JT^m^ q*jiwcr: ^rict I 

^TmTWTRTT^I *-faw: n^^tt 

«T5T J# JT^T ^II^TOI^ <ft ^-j^l^T^ ftft: 



3>W: \ %*: %<raft: $1$: I 

g^sraimil 

«^nPRT^R^RTi mir ^^VsW*nra^: i 

1^«Tpr«TTHT TRTT 5«T^: *TW TETT TOn* I 

f^TT^rT3qraiHR iEr imii- 

rT^T <tf?WTW$TT ™TT ^%*TTi I 

tot ^^nr^^T^TT^HTt lR<ri1 

% ^PWST^TRT: HTUi «?TO1<rRr«P$< I 

^TT^rm *H-*mt wfar*PTT **f% »rm:iR^i 

^siwbt: KB^gyh sis^t°tt i m*w vmm*&n^r 

'f^WT$ T^TC^I* I # ^T^l^T | TI^ eRi^Tig^- 

| 25grfiNW%zffl^ [ ^7T&TIfl**Tft $*T- 

VS[ftWT$-T <tI#1W ^I 'SRT^Si: | JR-TOI- 
R5RI5?t6T: I f«T^ f 

3T#R<Tfa: l «cWTIWflI?T*iro?n**ri %8T WST:' 

IwiRwww^mw n it 



*«qT*«ITH ^T^U^%^ ^iWJJ I 

#4 oti^ ^ ^ ^'.li 
*t?t ^iskKipw *ra9ftrat I 

VTiTI?niTf^ W ^WT ^T^^T: $ST5^i ll^ll 

*TTS*TT KTTT 4?3T *HT OTf %HT I 
^TOT^I^rt ^ f#5flT 5^; TOT$roOftM) 

T^Hratosn^ t^ht s«ras*ritf ^ 1 

TOTOtaTO* WTT l^T '^RWrtWL I 
MI^TO^H^T ^jSI II II 

srcr t^t* sttsispt: I 
*TT3* ^tW^ht ^Prff <k^«i1 *-WViiWli' 



^TOanSSteiA #^wKri$rft: m«Piuri%: $*twt- 

«T#RTr%: I JI^^TCT SRRl^ ^ <$3 |ft (- V§R 
«i^^TITT ^HipTRgT II II 

m l \rV wi^^«*r?r i ^ wrcrao? *raw*rww 

*r ^s^? ■■■■ ^r^r 

fim ^rons— ^ «im 1 «w w^rcwt 

^T = 1 ISW^T MT^^ITT: HT ^ 

^ ^ ^ ^ 5f»q0T <Rpmfo» 

W: I ^TSR ^T^^ nfo JlTq|ft^rJ 

*to *>%?it3kt ^tritoror ^s%«rr ^gPrar *rtf 



■ril<nfc i.wrBi ^i^^=i, «=wr, 

m mimi 1 w .%+*$= I w«Fr- 

'%+*%=** /. *wiir=^-i 1 

W+IHI «*ro.i$+*iSk+W 

^ ( s+m ) =sra e$.+X&+ IM 

1 \. 



5f > *W+^f | <fi?l ?+q s^to «noiihni i 

?c*ni^rc*im^is^ra || \% n 

S5t3t .ff$iw$ \ 

WI<p%<ri0TT W«Rl%^T^I^^l^oif 
*frT%T%T*qr: | ^Opr* a*TOPTTft ^R: I ^hIrR 5115T, 

WlRTT: ^ «, ^siSre «ppiw: ^ K ° °> 

3T*fa ^5f#t7f%ffl: |^«o | ^l^W: fl»TT ^n^l 

3iim: i ^r^rwr m*mi 
^ifttzriiq *A?iH n»o|| 

m ^t ssr snr*n l 
^r^nri^ «iwtow %i%^fcrw sr^rrs' tivttl 

^-R§: ^ilTPik^RJl^R^ q?I *<T3^rcfl«TT: W- 
^«T3 <£T I 311 *T^T SST f Tq: f l^TTH 'TOT^ST- 

iwre^isr srere^r wsr^m^t ^ %$\%% 

^ru j^Ww^ i 
kwtt f irs^: f§r ^thtjw I 



m fi i 35*11^3 wni<wqi: i«rftiq:w f ii 

^5T^Tf^TTRf wn* *wt«tt *tH i 

^I^T^TTOT^I^ JWfiR^.^TO w, IT I 
3WT ^ CT^Pn^Sroiwit W5^l-nWTfeiei«rt 

vV»S*ftfaiT wira toiott fera*n«it wjiW*-- 
q5nrg^TO toSwtc* w « 

$W ^^smro ^ i 



— "*+ ?> \^£r<tw£*"Ui l 
= 3FT.5f + TTO 

$$T3fof ^(H&+0 = *R»*$+f» , 'ft + Wk 

• . — — *= W"t — 

3T5T f.^+ft?T H^ TCH ^«TW TOwRt 

«rSt qft 

f.^fi+i%=^i^ft^i^^=^T5& asr 

$.^rft =3ito -mr 

_ aWr— ftd , . ^ _ 

.v f = — ^ \ *m 3«^=^ i vmmt 

InRyn ftfo?*PUi8V**ll 



W^^T0K5tv?tt ^^WTT^T^sS^I*^ 1 WT- 

TO^trawt s*h*it «ni^Wi *n**fl$ m^i^ 
^«««^ ^i^n^^^R^^^!*^!!^ 

^tl^ <ra ^rcmi nwn^h 4t ^ ^wri^ ^4i I ^ 



utI^t ir^-- «r^ %t: iiv<*ii 

g^&^ Stt ^«qlf fonr: I 

^IMT^^ Sfe5*2$^H*H *T«rf frcim *S«?& | 51* 

i $&§op£t ftrc#i* % m$ ^m*ivm^^r 
<r*tall«<ll 

«TT^<TT^T«Tr «TT^^^RTWT^T^TS^^mT: \M\ 

fawim& iwm ot^t i sRoisSt jhI eĕi *rnr: i 

$fal fP?m*l ^3a»5<fl|lWflT: I 3TlWflW 35*<?H%Tmfl- 

l tfrmn: ski Tm »n«i: i . *raSm i 

frmr:=iT^q[ | ^«twHi^^^i l wrrPrann: = nm*?r | 
^t sr^i^ii l 

TO = i^r^T" 1 

S^TpuUI^-^M 



*fk*m% **rofirorcrm *rc-<rrft3 n%rerT*rfir: : 

^t^- T^^^aT^rorsnrT^ Pnrair I 
«rinftmrar*r ?1 s «nOTta* u ^ ii 

^iRra rw^i I 

l iia^Ki %Hi5 = v^ro+m?i aar. irr- 

ffaw«R3prita 

WHHI iraiWTOT:*-r — ^ 

= HWT+— 

ara OTiwr^ i *?r *rft 
\o3Ti^+^m.Tm> ^ti^ I 

\%\$\ sfci^^°i ^a^Wi ^ ^wiPrew ^itwa- 
^^rein iiastoi^i W i 

Tn»iftsfiniT^wft *ftftwr: '<tfcrm&*: i 
^ht ftfftwT *t -mriT-mrn 3*rts?r tciimii 



^f^q^:r^mfflTiV^fW* $*h% 1 

f ^l4l^T5I^lxWTlf \ 

<rai: wst: vnrovFgrtT wrf*tf m^liwii-- 

%<T: 1 WrWT: Wimift | ^HT ^TTT: I 

q?RTf1i *TOi^TTT% 1 *&F51fT: ¥**T^f^Tlft I <lt 

•••«*--»-.— 

btc ^^*m N ii v* II 

wts i 
ft^ <rm spns* aSt infrgftrft[: sn^ i 
«ltr*ft% tw ^^*wr*: H li^Hii 



ftm iiv<\ll 

\ % ^fR Tcf^F?I^T: l %«T ^TS^ I 
<3T^MT%: | 5TW^tB^T 

?^n3— jttw. ^rt^ 
gql^iTi = *tt = ^r^ ( «tjtw+^ ) 

^T nqT iI%?|Tq«Tn% I 

sTmmm^Tnt *TT3q: fNrf$ror: II V»n 

*I WKTT 3*T$T WHT 4hlf ^I^IT?: I 

^ISptTTOimi: WftS«maTTTOIT: I AITO* S«T- 

M ■ 



^mW^W^il: ^T?rc:l ^mSTT^TI: ^TlRlt- 
SSTCISW I #TT <S#Ttt i ^TS^ I 

-(^i+iT^ ) ( - ? )l 

wn '^n^irpT ^Tmu ^t^t: wstc JWH 
^Errn: *w#^: ot^pt: tpro: ii $o \\ 

«n^TTH^Tci^cT: ^TI%mTf WfcT: I ^*TTT%a: 
^fT?Tl^ <3^raSw5W W^DT^l^TT^W 

$rwr*n1<n: 1 wiwrc *fft 1 

^TIT^TTB^MiTiT^l^ RT I #TT ^HT: I ^l: 

«pwjSN 3 * i ^fosmft: i^-p*ftfcn ^T 1*MJ 



Wisw- l <tW 



%M + = - ?H ( ? ) 

= 3^ -nm\ ( $fft - \ ) 
iRT+^r = - *ist ( t ) 
^tt = 

- ( «fft. - l ) ( ^-Ml^RT+TO ) 

.v ^+mwHisr^ : 

«Pttt^ t^ii ^si ^rsrmro &tt«t » 

ststhW f Tt**r% m *mw§v i 
■fPniwWr«ft <Tt sTirssl mmm ^ 

fami51% V: | ^1^11*1 WIIlW ^THI^Tl^ SSTWT 

A^mtrr ^ier ^T^i^HTBTs^^ir *rrsq: r-\w 



S^^MTWSTn* %R^H«T "\\\\\\ 

^im^ jt^ttk w% i 

^i* ^<ms$rm^ l 

^t^ in^i^m^imi i 
«Wi^m^: w%*t$tts^ \\%<\\\ 

tT?! fl ^ Wim^T T^tTWItTW 1%*T: II 

^htt^ 5 ! M^ifa<THim#3remCT<m n§m\ \\%s\\ 
^hI ^^ti i%wi^ i 

ST-3TO m *R*ft <E$FT$TW ^«T WTf^T I 

WtTO **t! *§fl *TT <iwwt ^-Prel IIWI 

*vni iittrr^^i 3r ^qfg i *?t| ^j^on ^Tmi^^r 
<ri ?r t^wPcwrc*^ I%$TCT ci^ ^ofr*t m^ttw- 
t^ ^ji^citmi^ «rssywirt ^ %^ihmm^m\ T 

I ?tc^mcT<?i3Il% ^PWS^MT^miiT RWTOT 3gl 
^-iWl IgcTTC^K I 



SJI sotM <f& ?T JTi$j ^W^l^ll^IcT IIHU 

*ttr ^R?f ^rg ^ <r*n sn^ i 

*R*T% ^%T%¥^TO*T *$HT 

wiuwh w^wtk&t sr i 

^ 5"RT^Rt 5tepT%4 §^tTHT^II^o|l 
fl% ^^WWfa*fa% q^Tm^T% *TI<*I*TT% 

l^TN^m wigT^T^m: ll?<sii 

^o^^^^^^T ^o^J^^JpiTR^I^T *ltfHT ■ *3Tf - 

«TiJrai: -wiw^roii raf ^-wtpJt wwrarai: 
erlagrp ^ia i wnf mf 3ft *cfe ^tt^ ^i^rtr ^aii 
S^itortci^t *w*eraift si wni% ^ciii 
yft?ic*qHif rai <5i T T : ^t5: i ^ cjrasiraeiw %*^th ^Jier, I 
^sr ^pt^t ^R!f $t*w*Rrg wrrcWi *fim 

t^fr«T: cT$TlV ^v5q^3[IIB5ITO^iTT ^T^T^^WN 
«l*nfHT ^PT: | 3T1I?3l#T S^-SR-WJSTT^ 
c!^™ I 3<n?l50 ^^Sic^ qft 3<^3<n- 

3%*% 'gp^^iTit^iNci^pn^ ' «tt 



«T^f : WRhft«l*Ilf : | cfa ^ 
^TTTlfH«lF^cl#iTIf 984 *WT 31* *T*t 

$filSfowft *WRTf OTF^tf|JTIf *q §m$&'^TRrf- 
WfTf H*5TF^cl?T^?T *TT W^c^T|5TIf ^?^€l*T 

WTT^if fp*^Pirf rtia WRfft 5nrw^if «^a^- 
*h 8^ 3 <?r trtHr* ^»Sr I 

«toifan «SrarorM t%*tt iiui^ ^ra 1 " 

BTST ^l^mWr^oi sj<^ j 
( ? ) - I 

ST5T yq^IHTfr?Tl^qmq?cT qt«TW<Rr' 

*P3qqiw ^«thrc^ i 

3WiHTfRf 4nrn*nr=8+!H<-i-<+^, *+*=«,, 

3°Frc?3*qifHT qi»Twq*T 

^J+^+S+C+^+C+S+tS+C+^s:^ «$+3=3 



( ^ ) 1M:=^»rt<3e«0j | 

«iTO^PmwW=« + M + ^ + 3 + c + (S=5<5, ^. + <s = ^ 

!+*=*« 

«S^^«mwRT=^ + 3 + © + ^ + 3==|c, ^ + c=«5 j 
W|im*TO=8 + * + ^ + <S + c=^c, , + 

5mi^qqmfm='S+?=^, ^ ^^^+^ 

^*^=8$<s<8$l 

%^ = ccc | 

^+V»+U«+Ue + 9+«+HH«=|i9, 8+e = 8 

«WTp^mror = « + % + <s + ^ + 8 + , + ^ 



%WPtt*TO = c + c + c = ;ai, :* + & = $ 
T^TR^miRier: = \$ *UI<TC*ro = l + $ = 

s, ^?Rfaq«ifit w%HWifm1n sriri^ s+$ = ^ 

*nim*TCT = { + ^ = B, 3fq^qq|jff TO^aTOta g pq: | 

( s ) = ai£ty3&it 
^nre^=<so3 

«HSI^RT^TOira + g + ^ + ^+jj + ^ + ^+^ + ^ 

q^*n»m* "w = <5 + + s = { + $ = a | 

= <S + c + ^={<5, <{ + <• = \0, ^ + = ^ 

^«j3FmRSR*r = q\w vmj 

^3fo«raro: OTfo*rom*p = * aro 

^cl^J I 

<r^m^=3i M sr ? ;.... I 



^T^S5Mi+*,=<«f*+*U) (<f,+4,) 
= ct f t f, +« (f t fr, 

*«**: = « f,+$t, I 

«fe> -***+%* I 

ta^s.C f« +ST» l 

Ml^>X3!%* + $ = ^r:==<5 f t +% t 

=^ f,f^+« .(f^ v +f ^O+^i+^t^t 
$r, =%,% t +ff»> 

ffit ffwrtS*ft»& T^iwRrea^iS^ ^«it^ 
pfn«iwts«2iTO m& *l<\\ 

fai \*A\ f*T I 

i« *u4*rww iW^ i 

■^IESSIT ▼3E3E«I^™ 



